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SECTION I-AEROLOGY. 
SOLAB AND SKY RADIATION MZASWEMENTS D m Q  BEBBUABY, 1S18. 

By HERBERT H. KIMBALL, Professor of Meteorology. 
[Dated: Washingt0n.D. C., Mar. 30,1918.1 
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For a description of instrumental exposures and an 
accorlnt of the methods of obtaining and reducing the 
measurements the reader is referred to the Review for 
January, 1915, 46:2. 

The monthlv means and departures from normal 
values in Tabre 1 show that direct solar radiation in- 
tensities averaged slightly above n o r n d  a t  Madison, 
Wis., slight1 below at Lincoln, Nebr., and Santtl Fe, 

Table 3 shows an excess of radiation of about 4 per 
cent and 3 per cent, respectively, a t  Washington and 
Madison, aa corn ared wrth the nornial radiation for 

per cent for Lincoln. 
In Table 4 are given the results obtained b extrapo- 

pyrheliometer that indicated steady atmospheric condi- 
tions during a hnlfday period. 

Skylight polarization measurements obtained a t  Wash- 
ington on 5 days during the second half of the month 
give a mean 47 per cent, With a maximum of 65 er cent 

average for Washington in February. No polarizlttioii 
measurements were obtained at  Madison on account of 
the continuous presence of snow on the ground. 

N. Max., an K decidedly below a t  Washington, D. C. 

these stations for 3 ebruary, and a deficiency of about 6 

lating to zero air mass series of readings by t % e Marvin 

on the 26th. These values are considerably be 7 ow the 

TABLE 1.-Solar racliation intensities during February, 1918. 
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TABLE 2.-Vapr pres%uses at pyrlrclionzetric stations on days when solar 
mdiation intensities wee  measured. 
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NOCTURNAL RADIATION YEASWEYENTS . 
By Prof. HERBERT H.  KIXBALL. 

[Dated: Waahingron, Feb. 19, 1918.1 

APPARATUS. 

In making the nocturnal radiation measurements here 
suniniarized a modification of the Angstrom electrical 
com ensation instrunlent has been eniployed.' As is 

sists of two thin blackened strips of manganin. The 
rate a t  which these strips lose heat by radiation is deter- 
nlined by measuring the electric current that must be 
passed through tnem in order to maintain temperature 
equilibrium between them and two other strips of man- 
ganin similar to these in every way except that their 
surfaces are bright. The bright strips am exposed beside 
the blackened strips, and under exactly the same con- 
ditions. 

The pyrgeometer.-Fipre 1 shows the bright strips 
( W, W) and black strip (B, B) mounted on a hard 
rubber frame in the end of a nickel-plated tube. In order 
to determine when the four strips are in temperature 
equilibrium thermo-electric junctions C', i) are provided at 

junctions are connected in series in a circuit that also 
includes the coil of a delicate galvanometer, G'. A slight 
temperature difference between the junctions back of the 
bright and the black strips, respectively, generates a 
current which, passing through the galvanometer coils, 
deflects them from their zero position. The blackened 
strips are then warmed b passing through them an 
electric current, which is acfjusted to such strength that 
the galvanometer coils return to their zero position, 
indicating the establishment of the temperature e uilib- 
rium sought. Under these conditions the blac R ened 
strips are receiving the same amount of heat that is 
being lost by radiation, provided the bri h t  strips me 

Actually, however, the bri t strips are imperfect 
reflectors and lose some heat y radiation. The electric 
heating current is therefore a measure of the difference 
in the radiating powers of the bright and the black stripa. 
Such devices have been called pyrgeonieters by A. 
An tr6m (op. cit., p. 28). 

#e Weather Bureau has had four of these yrgeometers 
constructed. Nos. 1,2, and 3, had two bickened and 
two bright man anin strips, the bright strips being gold 

provided at  the back of each strip, so that there are 10 
warm and 10 cold junctions on each instrument. These 
'unctions were made by Dr. W. W. Coblentz,l of the 
bnited States Bureau of Standards, who also prepared 
the bright and black strips and mounted them on sup- 

1 Angstram, Knut. ijber die Anwendung der elektriechen Kom- 
emataonsmethode eur Restimmung der niichtlichen Ausstrshlung. 

Rova acta, Regie eocietatk scientmmm Upsalien&, Upsala, 1905, 
Ser. IV, vol. 1. N. 2. 

1 C o b h t z ,  W. W, 1natrument.a and methode used in radiometry. 
Bull., U. 8. Bureau of Standards, 1913,9: 7-63. 

well % n o m ,  the radiating surface in tliis instrument con- 

their backs, but electrically insulated / rom them. These 

perfect reflectors and do not lose heat 5 y radiation. 

plated. Five si B ver-bismuth thermo-electric junctions are 
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T m m  3.-Daily totals urid depattrcres of sokn and ah mdiotion dut%ng 
February, 1918. 
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